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POUND - Polish Research Institutes and Ustallations 


I ySlECOMMOHICATIONS INSTITUTE 
Generalities 

At the present tine, the Institute is divided into seven 
individual Offices. 


There are about 300 technicictns and 50 Adninistrative 
eiBpl<^es under the direction of Engineer RZIMKOSKI, 

The Institute is subordinate to the Hlnistiy of Telecoa- 
munlcations. However, 5 years ago one part was detached and placed 
under the Ministry of Industry although it still keeps its place 
in the tostitute. This part has taken the nans of "INSTITUTE 


OF TEiaaiAPHI AND RADIO ENGINEERING" 





The individual sectors of the Institute, at present 
scattered among the various Offices, will be brought together 
next year in a single office situated about 20 kilometera from 
the center of UARSAV. 

This is la a wooded area far from the inhabited zone 
but with easy transpartaticm. The standards are modem and very 
similar to those used in the USA. 
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The bnlldlng is C-shaped, rather lov and raobllng, and 
Is nearing coi^letlon. 

^dependent auxiliary buildings house the central heating 
plant, the transfomer station, and the cultural, reareatienal Club. 

Housing for the personnel - one^family hones or units with 
several appartnents - is being erected close to the Institute's 
buildings. 

Hach building is set in a lot neasuring about 800 square 

neters. 

It is planned that the Institute and the servlees will 
have 800 people. 

The arrangement of the rooms is quite simple because 
they open on two sides of long corridors. 

The dimenslone are unified, starting with a standard room 
of about 3 by 4 meters and the larger rooms ax*e multiples of this. 

Following modem thou^ts, centralisation has been 
reduced to the barest necessities. 

Bach room is supplied only with 220-380-volt alternating 
current; a group of batteries is planned only for the Telegraphic 
Laboratory. 

Gas, when needed, will be supplied by tanks. 

In the old office, the following are some of the work sectors: 

•• HEISURE of the b and WIDTH OF THE TELEGRAPH SYSTEMS 

The meastirement is carried out according to the recommendations 
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of the CCIR. Tho vld'th of the band is considered the part in 
vffaieh 99 percnnt of the power is contained. 

25X1 


Msasurentats I can now bo Bade for band widths to 5.4 kilo- 
cycles and it is planned to extend then to 30 kilocycles. 

b. LIHE REPEATERS WITH MEGiTIVB IMPRPiWny. 

These are quite sinilar to the BELL repeater in structure 
but with SOBS changes in construction. 

Tho gain is 10-15 decibels and they are used on district lines. 
The units are plugged in by pins and in tho event of the failure 
of the anplifier tube, a relay shortcircuits the intake and tte 
outlet and assures continuation of service. 

The displayed units are of series type, but a parallel series 
type is being built and this will peralt a better coefficient of 
reflection and consequently to connecting of Bore units t.hjin is 
possible at present. 

c. MOBILE EQUIPMBMT 

A receivor-tr«nsBitter with frequency modulation with a 
narrow band in the 32—48 mlorocycle range has been built. 

The transmitter is the conventional type, crystal control, and 
with an aapllfying factor of 18. 

The varlatlcQ from the set frequency is plus or minus 15 IdlO- 
cyoles. 
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The receiver is the ocraal type with double ConvertloQ with 
Unitor and diaerinlnator. The strength of the zmdio-freqaeney 
output is about 15 watts. The tubes are of the PHU^UPS type. 

A reeeivaivtransnitter for nines has also been built. This 
uses the standard circuit and works at about 100 kilocycles. 

The antenna is a spiral with a diasMter of about 70 centimeters 
and is connected to any type of conductors which ax« in the mine. 

The range depends upon the structure of the electrical Installa- 
tion, and the geological and topographical formations. The 
average range is about 1.5 kllonsters. The apparatus is portable, 
operates on dry batteries, and uses miniature ignition tubes ^Ic; 
ad accenaion^ 1.4 of American type. 

d. CHBCmO BRQiDCASTS 

The dally plotting of the broadcast frequency of all stations 
of Poland is made by conparing this frequenay to a standard 
frequency, accurate to lO"*^, siqjplled by another office by wire. 
Weekly, measurements are made almost simultaneously with the 
analogous Csechoslovak office in order to make a coeparison. 

Various measurements of the quality of the broadcast and 
the intensity of radiation are also made. There are plans for 
a series of measurements of the suitability of the ground.lt 
is expected that the method to be followed will be the indirect 
method based on measuring the electronagnetic field close to 
the ground itself. 
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• . BQUIBMKHT for FRESQUEirCY COMPARISOW 

In tbnorjf th# operation of the •quipment is quite simple but 
in praetiee quite conplex. 

The oethod of waeuring is by using an oscillograph* The 
signal of unknown frequency is sent to the yertleal axis. The 
frequen <7 ▼oltages are registered on tiie two plates of horizontal 
^•Tlectlng eleo'ta'odes* The derlatlon fron the standard frenqueney 
Taries respectively by 100 cycles and by 5 cycles. 

The accuracy of the lunlnoaity is one one-hundredth of a cycle. 

f. EIECTROMIC METER 

This is an electronic nater with six 10-step units, working 
with links of division with seal-stable nultivibrator, suitable 
for oeasuring frequencies vq> to 2.2 osgacycles. 

The structure is conventional but rather cuabersone because 
of the n<mHil size tubes \diich are used. 

It is planned to eittend the ft^quency field up to 12 oegacycles, 
using for the first stages nultiplier Philips tubes with secondary 
emission. 

A further extension of the frenqueney field is also planned 
toward hi|^ (frequencies), using the well-known system of harmonies. 

For problems of genenl frequency division, the laboiratory 
has alrea^ used "dekatron"— type discharge tubes. However, "Uie 
tubes vMeh have been observed seem to bo Philips tubes of the 
BIT type. 
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g, MICROWAVE QROTLTATnnS 

An axperlnsnial nodal of a doabla-eavlty oaeillator with 
"faro" tuba for a flraquaney of 2,000 nagac;^ela8 has been prepared. 

The diaeharge power la 50 watts with pulse rata of one second 
and a duty cftola of one to 20. 

The struetara Is oontantional and clearly foUowA Anerlean 
engineering. Apparently, no experinente with progressive-vaTe 
tubes have yet been nade. 

H. TELEVISIOH 

At present, there is a United television broadcast service 
in POLAHD, with transnltters : one at WARSAW and the other 
at LODZ. The 8 tandardisation is, as noted, Russian. 

The Institute considers the work of starting blank and tdiite 
TV service as eonpleted and therefore in the future will dedicate 
its work Xi essentially to color broadcasts. 

At present there are two questions still unansweredt that of 
naking receivers witii a eoUeotlve antenna; and that of testing 
receivers of Polish nake \ih3L6h, it seens, nay appear on the narket 
very soon. There are e«BS PoUsh prototype receivers with 12-lnch 
circular picture tubes. 

i. STUDIO FCR TV TRAMSMISSIOMS 

The &istltttte has a snail studio, about 10 by 7 neters, 
which was used until very recently for all television transnisslons. 

At present, it is used for the transnisslon of filns by^ 
iconoscope. 
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The setting up of a control fraae is in progressf 

1. AMPLIFIER FOR WIHB-CABRIED BRQIPCiSTS 

An aaplifier for the transnission of prograns onrer vires has 
recently been built* The output is 4 kilowatts vitii 20 eycle - 
20 kiloeyele tuxiing. 

The expected distortion is one percent, but at present is 
around 2 peroent* 

It is of eonventional eonstruotion with four power tubes 
with internal anode, quite siailar In appearance to the veil 
Imovn Philips type. 

The most frequently used aaplifiers are of snaller power, 

2 kilowatts, or even sore frequently 0*6 kilowatts . 

These a^>lifiers are used in rural type groupings with up 
to 20,000 Inhabitants* Each user is supplied with a power of 
at least 0*5 watts* 


GEHERAL CBSEHVATIOMS 

to now, it seems that the Institute has been dedicated 
to the eonstruotion of prototypes for industrial application 
rather than to true and proper researdh* 

The equipaent and the instruaents apparently eons from diverse 
origins 


The library consists of a single roon of about 40 square 
meters with open shelves either along the sides or in the center* 
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The Bagasinee^ aoatly froa the Bast, also include the 
’’Reriew of the Posts and Telecoanunloations . " "High Prenquency" 
and "Snll Notes, Reviews, and Notices" were also observed. 

The e olleetions of aagasinea are quite recent and sostly of 
Eastern origin. 

In general, there is a desire for better relations with the 
respeotVto books and publieatlons and to mterlal 
or apparatus of selBntlflc Interest. 

II INSTITUTE OF ENGINEERING AND RADIO ENGINEERING 

This Institute is housed in a building adjacent to that of 
the Institute of Telecorammicatlons, pregiously mentioned. 

Generalities 

Thfi Institute dates back to 1930} during the war the building 
was not damaged but the instc^.lations were all removed and the 
activity was totally disrupted until 1944. 

From 1944 to 194E the Institute regained its pre-war level and, 
iu 1951, it separated from the Institute of Telecommunications. 

At the end of 1955, the "MICRO-WAVE" section separated from It 
and this was the origin of a new Institute with headquairters in 
another part of WARSAW. 

The Institute is directly subordinate to the Ministry of 
Industry and is directly interested in problems of radio «>wgAiia«w» it> g 
and also applied electronics and, among other things, supplies 


Vest)|m with 
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industry with prototypes of new apparatus. 

The Institute e^^liys about 500 persons, of which engineers 
account for a third. The figure doesnot include adodknistrative 
officers and office personnel. 

The Institute is divided into three principal branches 2 (1) 
wire cdMuni cations, (2) radio ooamunications, and (3) technology 
of naterials and of the conponents. 

Bach brand! has five divliions and each of these, in turn, 
has three or four laboratories. 

The Institute has a shop attached to it diioh is capable of 
producing prototypes or linited numbers of apparatus for which 
Gspeoial equipment is not needed. 

The work may be originated by the State, by the requests of 
industry, or by its own initiative. Up to the present, the main 
work has been advancing industrial productions. 

The teachers of the Polytechnic collaborate witii the Institute 
either as permanent members or on a consultant basis. 

MAIN LABORATORIES 
A RBDIO ESGIBBERING GRODP 

1 TEIEVISIOW RECEIVER SETS lABORATORI 

Tests of the first seides of Polish-built television receiving 
sets with a 14*-indi circular cinescope are now being conducted. 

The usually checking is being done and the cheeking lahtruaente 
used are mostly of domestic construction. A "OBBULATQR” of ferrite 
is one of these instruments. 
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the laboratory will begin to work on color television. 

2. lABORATQtg FOR MOBIIE TW5?rtT.TATTfiWS 

A tranradtter-receiver for double purpose has been consAructed 
vhiel||Ls to be installed in a vehicle. 

The working ftrequejicy is between 67 and 87 aegacyoles. 

The transnitting circuit is the conventional type with crystal 
control, frequency nultiplier for 36 or 27, frequency aodtlation 
with a naxisuB drift of plus or oinus 15 kilocycles, and frequency 
Bodulation fPoB 300 to 3»000 cycles. 

The output is about 20 watts. 

In order to reduce the nuBber of tpbes of the transmitter, 
a Bodulator circuit with gemsaiuB diodes is under study. 

25X1 


A transBitter is also planned with almost double power through 
grounding. 

The receiver is the supexheterodyne type with double frequency 
conversion of 15 megacycles and 1.7 megacycles. 

The sensitivity for normalized output is 2 volts; the final 
aiq>lifieator stage of low frequency can supply up to 2 watts. 

3. lABORATOKI FOR CIVIIIAH USE 

This laboratory tests the new receivers for aiqilitude modulation 
and frequency modulation of the ^adi;g7 iu^stry and develops new 
plans. 
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A table model AM-FM reoelTer with four bande (190-550 meters 
in two bands? 1,100-2,000 meters; 88-100 megacycles), two land- 
speakers, and a three-speed record player has been shown* 

The set is based on European engineering, 
and is sold for about 2,000 slot!* 

Tarious circuits for FM radio receiTers are under study and 
testing. Generally, it is a question of reproducing or adopting 
solutions already used in the Western nations* 

Apparently there are two FM transmitting stations in WABSAW* 
B* TECHMOLOGICAL mOPP FOR MATERIALS AMD COMPOWEHTS 
1* pJEIgCTRTC AMD PIEZCEIZCTRIC MATERIALS 
The most important production is that of quarts crystals pro- 
duced artificially in an autoclaTe at a pressure of 1,000 atmos- 
pheres* 

The autoclave consists of a steel cylinder with a diameter of 
about 40 mllllnetere and a “ttilekness of IBDDC 20 millimeters* 

The length is about 400 millimeters and the two ends are closed 
by threaded caps. 

On the inside, a stainless steel support holds three seeds 
around >dileh the crystallisation takes place* The solution is 
supplied from a deposit of material placed on the bottom* 

The aAtoclave is heated from below by a resistance plate 
so that the temperatute varies from bottom upwards from 400 to 
380 degrees Centifrade. 
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The extreme tenperatutee ere controlled I 07 thermocoapllnge. 

The growth of the erTetal is about 0*5 mUlimeters a daj and 
thepproductlon of a eoaplete crystal requires from 2 to 3 weeks. 

Daring this period there is no possibility of eontroUlng 
the erfntalllsatlon that SiMnetlmes the final crystal is defective 
and unusable. 

This same laboratory also produces ceraaie material of the 
tltanate type for use in ccadensers, or in transducers for 
superaonants, or in pickups. 

Ln productiomy a tenperature control of plus or minus 10 
degrees Centigrade is considered sufficient. 

Finally, crystals of Seignette salts, of lithium sulfate, 
and of other analogous salts for eleetro-acoustic uses are produced. 


2. LABORiTORT FOR QUARTZ OSCTLIATORS 


This laboratory cuts and iiihia assembles the quartz specimens 
starting with artificially produced 


material. 

An extensive series of types with a frequancy range fr<ai 
4 klloeycles to I 5 megacycles is constructed. 

For crystals to be used in modium>vave transmitters, the 
accuracy of calibration is plus or minus one cycle. 


* 


The laboratory is equipped^umerous test devices of domestic 

A 

construction. 
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3. LABORATORr FOR MLGMETIC MATERTAIfi 
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Alaost all ordlnaxy nagnatle teats on platea are made. 

It baa been eonfirBed that the plates normally naed are 0.35 
mllllmetera thick and the lose is 1.3 vatts per kHogram. 

Ferrite^ suitable for the eonstruotlon of cores for radio 
frequenoy have been made. This procedute has now been industrialised. 

Studies for the production of hard steels have been staz^d 
and some samples are now available. 

The most notable piece of equipment is a ZEISS metallurgical 
microscope . 

4. lABORATORT FOR tCTAlXIZATIOT 

Metallisations for various purposes are done, especially with 
silver and aluminum at pressures of about lO**^ millimeters of 
mercury. 

It is planned to study metallisation with alloys for the 
manufacture of resistors. 

This laboratory produces also resistors of the "BOROCiBBON" 

type. 


5. LABORATORY FOR HEAT TREiTMEHT 

Heat treatments for sped^l magnetic materials, such as 
permalloy, are dona here. 

The laboratory is equipped with two hydrogmi furnaces. 

6 LABORATORY FOR SnTHETIC RESIHS 

This laboratory has Just started its activities. 
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Th« Laboratory has nov produced resistance eleaents for 
norml potentloaeters and for use In components for high frequency. 

It Is also studying pmoteetlTe Baterials for resistors and 
a group of synthetic resins of the "araldlte" type. 

C MRaflnCT:MBWT GRODP 

The principal equipment ist a meter for asplltude of 
▼ibratlons and devices for measuring the noise of the resistors. 

Neaeurement is made throughout the 15-5»000 cycle range by 
comparison with a sinusoidal signal. The results of the measure- 
ment are not yet available. 

1. BQUIPMBirr FOR MEASORIMG THE NOISE OF THE ElECTROWIC 
RECEIVER TUBES 

The apparatus is qidte large and has the nonsal structure of 
inspection benches. 

Great care is taken with the input idilch is set at 
3 X 10 ^ and with the shielding. 

The noise is measured on four channels (30 cycles, 100 cycles, 
465 kilocycles, and 5 megacycles) by conparlscm vdth noise diode. 

2. VOLTMETER FOR MEASUREMENTS OF VOLTAGE 

The apparatus measures voltages tram one volt to one 
volt for frequencies from 0.1 to 100 megacycles. 

3. FREQDENCT STANDARD 

—8 

It is stated that the accuracy is plus or minus 10 . 

Appeurently no conpaorlsons have been made vith standards of 
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Western nations tut only with enalogoos standards at W&BSAV. 

The apparatus still has an experimental look and the room in 
vhich it is kept is not te^)erature>eontrolled. 

4. IWSTRPMEHT CHBGKIMG ROOM 

The necessary oheeklng of Uie inetzuments of the other 
laboratories is done here* 

III TmnrrsTffw msTAUATidrs 

A telerlslon network is now appearing in POUND, with two 
bsmadoasting stations! one in WARSAW and the other in LODZ. 

The physical layout of the WARSAW installation is: 

TransMitt .iiig atitwtmR. attached to the top of the pinnacle 
orer the Palace of Culture and Seienoe, at 240 meters aboTe ground 
level. 

Transmitter . on the 27th floor of the Palace, at 120 meters 
above ground level. 

One grocqpr of studios on the fifth floor of the Palace. 

Pezmanent connections through a coaxial cable between 
the preceding studios and the various theaters and sport areas 
of the Palace. 

A secodd group of studios adjacent to the WARSAW HOTEL 
and connected with the first group by coaxial cable about 800 
meters long. 

A radio»tUevlsion bridge between the 27th floor of the 
Palace and the Institute of Teleecmnminlcatlons* 
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The antenna is the tnrnatlle type with a single elenent. 

It is necessary to limit the elements to one, because a greater 
number would cause axeessiye mechanical stress on the pinnacle, 
which was not orlgtAally designed for this use. 

The antenna is connected to the transmitter by a coaxial 
cable over 100 meters in lengtii and with an outside diameter of 
about 10 centimeters. 

The transmitter. Russian-built, operates on Channel 2 
(according to t^e standard of l^e Eastern Nations) vhich has 
the following ^racteriost a video carrier of 59*25 megacycles 
and an audio carrier of 65*75 Megacycles. 

The output of the video transmitter is 5 kilowatts; the output 
of the FM audio transmitter is 2*5 kilowatts. 

If needed, the output of the video transmitter can be raised 
up to 7.5 kilowatts. 

The video transmitter is of conventional construction with 
push-pull in the fnrelimlnary and final stages and with a side band 
eliminator. 

All tubes are of Russian make; the cooling of the final stage 
is done with distilled water in a closed circuit. When the 
temperature of the discharged water goes over 50 degrees Centigrade, 
there is a first auditory alarm signal. 

The construction method of the power tubes shows some Interesting 
details and differs from tlie Eurc^an and American method. 

Otoe of the things noted is the metal-glass joint done direct]^ 
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on the tube enrelope, with a coni cal contact surface, eridently 
with the aid of radio frequency. This aethod is used for 
diaaeters up to 10 centimeters. 

Other details of internal construction are shown in the 
diseairded tubes. 

The mountings of the sockets differ from our method. 

The "829 B" is made with Internal reinforcement. 

There is also a meroury-^rc power rectifier with the internal 
electrodes very close and with veiy little oercury. 

The audio transmitter uses a circuit idiich we hare disceu^ded 
forlhle type of inttallation. That is, the Intermediate frequency 
modulation is controlled by a czystsJ. oecillator tturougfa a 
discriminator, a low frequency filter, and an amplifier using 
direct current. The frequency drift is plus or minus 

75 kilocycles. 

The two transndtters are housed in two sets of indlridual 
cablnetsi a third group of cabinets is used for the Imput. 

All equipment has greater dimensions than that customarily 
used in our installations and is grouped around a c ontrol panel. 
Consequently, there is rery little space around the panel. 

The rentilating system as well as the bend e limin ator, the 
DDPIEISR, and the antenna line are more than adequate for the 
successlTe increased idiich are soon to be made in the power of 
the installation. 
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The control panel Includes the usual picture nonitor, the 
oscilloscopic indicators for synchronising the line and the field, 
as veil as the reflecting galTanometer. 

A separate cabinet pemits checking the pover of the installation* 
This is done by the oalorimetric nsthod and the apparatus is 
oonneeted to the coaxial cable vhich leads to the antenna through 
sectioning. 

Preparation and the actual measuring require about 30 minutes. 

There is also a ultrashort vave radio bridge receiving instal- 
lation used to connect the thansmltter with the smbile camera, soon 
to be ready. 

At present the receiving installation is used only for 
connection with the Institute of Teleocmmunl cations, about 4 
alr-kHoBSters away. 

The first group of studios included a hall for live shows, 
a room for the television cinema, a room for the video exchange, 
and other auxiliary rooms. 

The hall has a television camera of Polish make using a Russian 
supericonoscope . 

The orthiccn will be used in the near future. Some tubes are 
now available but not the cameras. 

The television cinema room has two projectors for dlaposltlves . 

An optic system connects all equipment with the shooting 
television camera, equippped with an iconoscope. 
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With the exceptlcm of the iconoscope, iriilch is Bussian, 
other eqTiipnent is mostly Polish. 

The two pr9Jootore change over automatically at the end of 
the reel of film. 

The video exchange receives all the coaxial cables from the 
theaters and sport areas of the Palace, the cable from the second 
group of studios, and the cable from the radio bridge receiver. 

There are the usual distribution and mixing panels with 
the relative picture monitors and t he small panel for a pair of 
synchronizing generators (one operating and on stand-by). 

The synchronizing generators seen to be hf simple construc- 
tion and not very oumbersome. 

Interchangeable parte are vddely used. The assembly is 
accurate but the finishing touches apparently have not )fet been 
made. 

The tubes used are generally Russian but do not differ 
greatly from European. However, a diode rectifier, type 16 3, 
is worth noting. It is much shorter and has internal reinforce- 
ments. 

Some of the numerous auxiliary ro<»8 are used hy the exchange 
for the audio portion and other are used as small maintenance 
laboratories. 

The resolution with the monoscope does not seem to be over 
400 lines. On the basis of this, it is thou^t that the final 
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adJustMnt of the inetallatloas my not yet be complete. 

The second group of studios includes a snail room for enter- 
tainnsnts for United audiences and a televisicn cinema set. 

The rocn is equipped with two teleyisicn cameras of PoUsh 
make which have Russian superieonoscopes. A third televison 
camezn, analogous to the others, is used the announcer. 

The teleYision cinema installation is very modem and has 
MARCONI-SMI flying spot equipment. 

'thre e 

The MMe cameras will soon be replaced b7 more modem 
cameras, also of MARCdfl-EKE construction. 

Televiiicn transmissions are still in the experimental stage 
and regular serriee is scheduled to begin on 1 January 1957. 

At present, broadcasts are made five times a week, with a 
total of 25 hours of broadcasts, divided between the early after- 
noon and the evening. 

The daytime broadcasts last for 3 hours and are transmission 
of the monos cope and an auditory slgxial. They are primarily for 
the use of the telecommunicatione Industry. 

The evening broadcasts last 2-3 hours and 50-60 percent are 
films. 

Because of the natum of the service, a subscription charge 
has not yet been planned. Indeed, there is no idea what the charge 
mill be. 
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The 
power of 


LODZ station broadcasts on Channel 3 (Eastern) at a 
0*5 kilowatte fcr Tideo and 0.25 kilowatts for audio. 
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